The name Anthony P. F. Turner, biosensor pioneer, is often considered synonymous with his chosen field. This 5th June will be his 61st birthday. We track here his professional footprint, in order to celebrate his upcoming birthday and to commemorate his 31-years of dedication to biosensors. Commemorating this pioneer"s achievements is a multidisciplinary celebration of his prominent contribution to biotechnology, chemistry, biomaterials and nanotechnology.
Ashutosh Tiwari is a Marie Curie Fellow of European Commission. His current research interest is focus on designing and development of the smart materials for biomedical and engineering appliances. He is an invited professor of Materials Science and Engineering at the University of Jinan, adjunct professor of Materials Chemistry in the Jiangsu University, China and assistant professor of Nanobioelectronics at the Biosensors and bioelectronics Centre, Department of Physics, Chemistry and Biology, Linköping University, Sweden. He also works as foreign researcher at the National Institute of Materials Science, Japan. He did PhD in Chemistry from the University of Allahabad, India, later joined National Physical Laboratory, India as a young scientist. After that he moved to the University of Wisconsin, USA as a post-doctoral researcher. Also, he obtained many international fellowships including JSPS in Japan, SI in Sweden and Marie Curie in England. In his academic carrier, he has published over 125-plus publications and patents in the field of materials science and technology.
He has also edited/authored more than 7 books on the advanced state-of-the-art of materials science for prestigious publishers including WILEY-Scrivener Publishing, USA, Bentham Science, USA, Nova Science, USA, and VBRI Pres, India. He currently serves as secretary general of the International Association of Advanced Materials, and Editor-in-Chief of the Advanced Materials Letters. He is also secretary general of the 1st International Congress on Advanced Materials, 13- Young Dr. Turner (1981) 
Unique 'Distinguished Professor' at Cranfield University
Professor Turner is not only an outstanding scientist and researcher but also a devoted educator and mentor. He has dedicated the past 38 years to life-science teaching at all levels in both the further education and higher education. He launched a new series of short courses on "Nanotechnology" in 2007 in conjunction with the Institute of Nanotechnology (UK). In 2009, he launched again a unique Master"s course in Nanomedicine building on the success of these "Nanotechnology" courses. Indeed, over the past 40 years, Professor Turner has made almost every venture a success. In Cranfield University, such laudits as "Professor Turner"s lectures are very attractive and interesting", "he is really a humorous and impressive professor" or "we like him and his lectures" are common among his students and fellows. (1984) Indeed, as an educator, Professor Turner has devoted much of his energy to his students and fellows during the past 37 years. For his former students, he has been more like a father than an educator, demonstrating affinity and patience. For his former fellows, he has been a kind mentor and contributed much of his time to help and pilot them. For his colleagues, he has been and is always a model gentleman. His charismatic personality always inspires them to go forward and helps to activate their morale. Because of his extraordinary success in teaching and research, Professor Turner is also frequently invited to give his expert advice to other universities and organisations. He was a visiting professor at Tokyo Institute of Technology 
Professor Turner was received by the Crown Prince Charles (1984)
As the pioneer of the rising biosensors discipline, as well as a talented administrator, Professor Turner has demonstrated much wisdom and capability during the past 30 years. He was one of those who were received by the Crown Prince Charles (in person) because of his outstanding contribution to UK research (1984) . As his admirers and followers, we have tried our best to document his adventures over the past 40 years. It is apparent that the title "Distinguished Professor" is too weak to summarise his entire 40 years" contribution. The value of his presence, as well as his continuing legend, in itself, is far beyond any linguistic symbol. Thus, we only regard "Distinguished Professor" as a minor episode in his 40 years" dedication to science and education during his 61 year life.
Contribution to the biosensor field
During the past 30 years, Professor Turner has focused most of his time on inventing, designing, creating and developing, sensors. His Biosensors Group developed the first-ever mediated amperometric glucose sensor and is internationally recognised as the most successful and productive group across the world in the area of biosensors. Nowadays, he and his team continue to be committed to the biosensor field and are working on both in vitro and in vivo devices for diabetes monitoring and a wide range of other applications. From his personal database, we can see that he has contributed nearly 700 publications over the past 31 years, which include 157 full research papers, 154 peerreviewed reviews, 302 proceedings, 21 books and 58 published patents [1] . He has also presented well over 400 keynote and plenary lectures at a broad range of international meetings and honorary ceremonies. These publications and lectures are virtually all in the field of biosensors. In summary, his multidisciplinary contribution has been in five main categories : (1) introducing, creating and developing biosensing principles and mechanisms [2, 3] , (2) designing and developing the world"s most successful commercial biosensors, (3) inventing biosensorbased disease diagnostic systems [4] , (4) biomimetic sensors using molecular imprinting [5, 6] , and (5) synthetic receptors capable of highly specific molecular recognition [7, 8] . In almost every category, Professor Turner has made impressive progress and led to significant advances to the field of biosensors. His book "Biosensors: Fundamentals and Applications", as previously mentioned, is still among the most cited works in the biosensor field [9] . His three articles dedicated to "bio-electrochemical fuel cells" published in 1982 and 1983 are generally regarded as laying the foundations for "mediated amperometric biosensors" [10] [11] [12] . His definitive paper that led to a pletehora of publications involving the use of ferrocene and its derivatives in mediated amperometric biosensors was published by Analytical Chemistry in 1984 [13] and has been cited nearly 1,000 times. The reversible electrochemistry of ferrocene and its derivatives at modest potentials, coupled with their stability and flexible chemistry, has made them the first widely adopted choice for mediated electrochemistry [14] [15] [16] .
Professor Turner"s earliest research interests was biocatalysis, which largely involved hydrocarbon metabolism and supplying reducing equivalents to monooxygenases using electrochemistry. Prominent among his early studies was the finding that electron transfer between the quinoprotein methanol dehydrogenase and electrodes was proportional to the "fuel" added. The use of low molecular weight redox compounds as the mediator of electron transfer provided a powerful expedient to effect the fast coupling between catalytic activity and current flow [10] [11] [12] . These findings led to the essential conversion of a fuel cell to an alcohol sensor, which thereby acted as, an important milestone in the development of biosensors.
The definitive contribution by Professor Turner, was the introduction of ferrocene and its derivatives in mediated amperometric biosensors [13] , which directly led to the launch of the "Medisense" glucose sensor. This type of device has proven a remarkable success and mediated biosensors are now the world"s best selling home bloodglucose meters. In the early devices, insoluble ferrocenes were deposited as immobilised mediators at a carbon electrode and coated with glucose oxidase. The reversible electrochemistry of these mediators enabled a sensitive and efficient blood-glucose biosensor.
Another important contribution made by Professor Turner was the solution to the leaching problem of redox mediators in both biosensors for environmental monitoring and for fermentation monitoring [17] . The benefits of mediated amperometry are most pronounced in single use and disposable sensors, but the continuous slow leaching of the soluble form of redox mediators (e.g. the ferricinium ion) can make sensor designs unduly complex and hence uncompetitive in commercial terms. Thus, it was of great interest to explore both alternative mediators and solution to the leaching problem. Based on a series of studies [18] [19] [20] , Professor Turner found that TCNQ and TTF (tetrathiafulvalene) both acted as excellent mediators for amperometric biosensors and reduced the leaching problem of redox mediators within biosensors.
Professor Turner has also published one of the earliest DNA biosensor papers and anticipated the incredible boom Copyright © 2011 VBRI press. in the area that is now known as DNA chip technology [21] . He explored both electrochemical and optical detections for biological hybridisation, though at that time he was inhibited by the absence of PCR technology and microfabrication facilities. The alternative, but related concept of using double-stranded DNA as a sensing element was also discussed in his work [22] , where the liquid crystal properties of DNA were exploited to detect biologically active compounds. This technique showed great promise for the detection at a very low level of endogenous heparin, indicative of preeclampsia in women.
Professor Turner, Chair of the Scientific Advisory Board of Pelikan Technologies Inc. (2004)
Professor Turner"s present research is focused on the use of biomimetic receptors in biosensors and molecularly imprinted polymers (MIPs). For the former, his prominent work has been published by Biosensors & Bioelectronics [23] , where he described the use of combinatorial chemistry, guided by computational design, to generate synthetic ligands for sensors and assays. The use of synthetic glycosylated-haemoglobin receptor essentially led to the selectivity and specificity of biological recognition. When the work began in 1994, it was believed to be the first program of its kind dedicated to disease diagnostics. The complementary program is currently under way to produce synthetic ligands for pesticide metabolites basing on the use of multi-channel optical affinity sensors. These works have won several national and international prizes, such as the ATB Milano Award (Italy) for "Outstanding Contribution to Diagnostic Technology" (1995), DTI SMART Award for Technology (1995) and Mid Beds Innovation Award for "Contribution to the Quality of Life"(1998), etc.
Professor Turner and his group have also developed the first-ever biomimetic electrochemical sensor by molecular imprinting [24] . This sensor system was based on molecular recognition by a MIP that coupled with an electrochemical detector. 2,4-Dichlorophenol and homogentisic acid were used as the electro-active probes. It was found that the former showed very high nonspecific binding to the prepared polymer. However, the latter (i.e., homogentisic acid) demonstrated highly specific binding to the imprinted sites and thus allowed calibration curves for the analyte in the micro-molar range to be recorded. In this way, an integrated sensor was developed by coating the imprinted polymer particles directly onto the working electrode. As a result, this system provided a cheap, disposable sensor for rapid determination of environmentally relevant and other analytes. Currently, further work from him is underway, which includes combining computational design and molecular imprinting and generating powerful arrays of ligands for diagnostics, separations, simulations, remediation and therapy.
Peaceful life and happy family
Despite being an outstanding scientist, Professor Turner is also a good father and husband. His well-educated personality and smooth temper endow him with a peaceful, quiet and happy life. He deeply loves each member in his family, including his sons, daughter and wife. For his children, he is a kind father and has demonstrated patience to guide their growth. His charming character results not only from his paternity, but also (probably more) from the edification of his high-level ideology. His charismatic personality and character have set a good example for their growth, inspiring them to go forward. For his wife, Dr Alice Tang, the Managing Editor of the international principal journal of Biosensors and Bioelectronics, he is not only a kind husband, a life friend and a respectdeserving gentleman; but also a good work partner with a broad mind and a merciful heart. We are indeed jealous of his wife"s pet phrase -"he is indeed a good husband and father, and we love him so much".
Professor Turner and his wife Dr. Alice Tang (2007)
In fact, we have been trying hard to understand and learn from Professor Turner"s 61-years" of active life. We are greatly impressed by his selfless and devoted character, which has steered the balance between his work and his family. The imagery depicted in Professor Turner"s 61-years" life legend is poet and beautiful. It is as harmonious as the couple of earth and moon. It is also as natural as peaceful oceans. His 61-years, in itself, is perfect and beyond our understanding. We feel so fortunate and honored to be able to work with him under his inspiration and encouragement.
